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(54) METHOD AND DEVICE FOR THREE-DIMENSIONAL POSITION INPUT 
(57)Abstract: 

PURPOSE: To simplify operations by moving the position of a 
viewpoint with a triaxial operation in the case of displaying a three- 
dimensional graphic. 

CONSTITUTION: A viewpoint moving amount setting means A100 
and a viewpoint moving amount setting means B101 are used for 
moving the position of the viewpoint in the case of displaying the 
three-dimensional graphic. The coordinate of the moved viewpoint is 
stored in a viewpoint storing means 111. The coordinate of a 
reference point is numerically inputted by a user while using a 
keyboard 1 15 or inputted by resetting a point, which is indicated by a 
cursor at present, to a new reference point. Further, since a switch 
103 is pushed after the cursor is moved to a desired position to be 
indicated, an ON/OFF detecting means 104 detects the ON state of 
the switch 103 and when it is reported to a computer 118, the 
computer 118 calculates the coordinate of the position indicated by the cursor and stores the coordinate in 
a cursor storing means 112. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the position input method and locator for moving the position of the 
cursor which directs the arbitrary positions of a 3 -dimensional graphic displayed on the scope of a computer apparatus. 
[0002] 

[Description of the Prior Art] As a locator used in case the cursor currently displayed on the scope is moved, there was 

a thing called a mouse (tradename), a trackball (tradename), a joy stick (tradename), etc. The two-dimensional 
movement magnitude and the two-dimensional move direction in system of coordinates of an X coordinate and a Y 
coordinate were able to detect any locator. 

[0003] however, recently, in order to treat a graphic with 3-dimensional information frequently in fields, such as CG 
and CAD, what can direct promptly the coordinate which is three dimensions has been needed also for a locator 
[0004] The conventional 3-dimensional position input method is centered on the zero of 3-dimensional graphic system 
of coordinates, and the position of the view at the time of drawing a 3-dimensional graphic was moved according to six 
conditions of movement of X shaft orientations, movement of Y shaft orientations, movement of Z shaft orientations, a 
rotation in a field perpendicular to the X-axis, a rotation in a field perpendicular to the Y-axis, and a rotation in a field 
perpendicular to the Z-axis. Movement according to these six conditions is called 6 shaft operations. 
[0005] It follows on it. moreover, to the typical thing as a conventional 3-dimensional locator As shown in drawing 
14 , six dials 201-206 are arranged on a panel 200. There was an input unit with which the fimction of movement of X 
shaft orientations, movement of Y shaft orientations, movement of Z shaft orientations, a rotation in a field 
perpendicular to the X-axis, a rotation in a field perpendicular to the Y-axis, and a rotation in a field perpendicular to 
the Z-axis is assigned to each dial. 

[0006] Furthermore, as a conventional 3-dimensional locator, there were JP,1-96720,A, JP, 1-1 34521, A, JP,2-37414,A, 

etc. 

[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional example of drawing 14 , in order to perform 
6 shaft operations, to specify a position, since six dials must be operated separately and to have to consider in which 
turn six dials must be operated, the excessive think time was needed and there was a problem that an input unit was 
large. 

[0008] Moreover, although the sensor which detects acceleration was built in, X, Y, and the acceleration produced in 
the case of movement in each direction of a Z coordinate were detected and it was asking for movement magnitude and 
the move direction in JP, 1-96720, A, now, specification of a fine coordinate was difficuh, and in order to move to the 
positive direction of the Z-axis, there was a problem that an input unit had to be lifted. 

[0009] Moreover, in JP, 1-1 34521, A, since a big stage and a big panel were needed, there was a problem of being too 
large in an input unit becoming large-sized, and, carrying or carrying out. [ using it on a desk ] 
[0010] Moreover, although the switch which switches at which axis of coordinates it is aimed was formed in JP,2- 
374 14, A using-dimensional [ 1 ] or the two-dimensional coordinate input unit, since the switch which specifies system 
of coordinates one by one had to be operated, there was a problem that cursor could not be smoothly moved to the 
target position. 

[001 1] Furthermore, a display screen is a two-dimensional display, and after moving a 3-dimensional graphic so that a 
position to point first may appear on a scope in order to direct the arbitrary positions of a 3-dimensional graphic, since 
all the fields of a 3-dimensional graphic cannot be displayed simultaneously, it must complete two steps of procedures 
of moving the position of cursor. However, in the input unit of the conventional example which raised above, 
supposing it used for movement of a graphic since it had only one of the fiinctions of movement of a graphic, and 
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movement of cursor for example, there was a problem that a locator had to be prepared independently in movement of 
cursor. 

[0012] then, the time of the place which this invention is for solving such a technical problem, and is made into the 
purpose pointing to the arbitrary positions of a 3 -dimensional graphic - small - it is lightweight and can treat easily 
single hand, operation is easy, and it is in the place which offers a locator equipped with the function in which the 
position of a view and the position of cursor are movable by one set, without interrupting thinking 
[0013] 

[Means for Solving the Problem] The 3-dimensional position input method of this invention sets up a reference point 
into the system of coordinates of a 3-dimensional graphic. By movement by the combination [ movement / which met 
the straight line which connects a reference point and a view / movement which met the position of the view at the time 
of displaying a 3-dimensional graphic on the spherical surface which makes distance of a reference point and a view a 
radius a center / a reference point /, and ] of two movements If a position to move the 3-dimensional graphic on a 
screen, and direct in a 3-dimensional graphic appears on a screen by making it move from the present position and 
carrying out regeneration of the 3-dimensional graphic from a new view, it will be characterized by moving cursor and 
putting it on a position pointing. 

[0014] Moreover, the computer which the 3-dimensional locator of this invention is equipment for realizing this 
method, and generates the data for carrying out regeneration of the cursor to a 3-dimensional graphic according to the 
information from the position input section, The display on which it connects with the aforementioned computer and a 
3-dimensional graphic and cursor are displayed, A reference point storage means prepared in the aforementioned 
computer to memorize the coordinate when setting up a reference point into the system of coordinates of a 3- 
dimensional graphic, A view storage means prepared in the aforementioned computer to memorize the coordinate of 
the position of a view, A cursor storage means prepared in the aforementioned computer to memorize the coordinate of 
the position of cursor, The view movement magnitude setting means A to which it meets on the spherical surface 
which makes distance of a reference point and a view a radius a center [ a reference point ], and a view is moved and 
which was prepared in the aforementioned position input section The view movement magnitude setting means B to 
which the straight line which connects a reference point and a view is met, and a view is moved and which was 
prepared in the aforementioned position input section An amount setting means of cursor advances to move cursor to a 
position to direct, It is characterized by having the switch formed in the aforementioned position input section which 
tells to the aforementioned computer having been put on the position for which cursor asks, and an on-off detection 
means prepared in the aforementioned position input section to detect the on-off state of the aforementioned switch. 
[0015] 

[Function] According to this invention of the above-mentioned composition, a reference point is first set up into the 
system of coordinates of a 3-dimensional graphic to point to the arbitrary positions of a 3-dimensional graphic. When 
the position to direct has not appeared on the screen, the view at the time of displaying a 3-dimensional graphic carries 
out an impaction efficiency, and the 3-dimensional graphic on a screen is moved. The combination of two movements, 
movement which met on the spherical surface which makes distance of a reference point and a view a radius a center 
[ a reference point ], and movement which met the straight hne which connects a reference point and a view, performs 
movement of a view. If a position to direct on a 3-dimensional graphic appears on a screen, carrying out regeneration 
of the 3-dimensional graphic based on the position of a new view, movement of a view is stopped, and the cursor 
currently displayed on a screen will be moved and will be moved to a position to point. A switch will be pushed if 
cursor comes to a desired position. If a switch is pushed, a computer will be memorized in quest of a coordinate. 
[0016] 

[Example] One example of this invention is explained based on drawing below. 

[0017] Drawing 1 is drawing showing one example of this invention showing movement of a view. 

[0018] In order to move a view, you have to decide a reference point first. A user sets a reference point as the arbitrary 

positions of 3-dimensional graphic system of coordinates. 

[0019] There are the two modes in movement of a view and the 1st moves View E in the directions, such as an arrow 
20 and an arrow 21, like drawing 1 (a) on the spherical surface which makes a radius distance OE of a reference point 
O and View E a center [ a reference point O ]. Another mode moves E in the direction of a viewE2 [El ] like drawing 1 
(b) along the straight-line top which connects a reference point O and View E. 

[0020] Thus, in the former, movement of the view which needed 6 shaft operations is also realizable by 3 shaft 
operations with this invention. 

[0021] Drawing 2 is drawing showing one example of this invention showing a relation with the 3-dimensional graphic 
displayed on the position of a view, and a screen. 

[0022] Drawing 2 (a) is the example which showed the position of a reference point and a view. Suppose that the 
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reference point O was now set as the interior of the 3 -dimensional graphic 33. El, E2, and E3 express the position of a 
view. The 3 -dimensional graphic 33 called for from the view El presupposes that it was displayed on Screen 30 like 
drawing 2 (b). 

[0023] Next, a view is moved and it is made to move to the position of E2, Movement of the view at this time is 
performed by movement which met on the spherical surface which makes a radius distance of a reference point O and 
a view El a center [ a reference point O ]. To a view E2, it passes along an orbit like an arrow 35 from a view EL The 
3-dimensional graphic 33 for which it asked from the view E2 is drawing 2 (c). 

[0024] Next, if the straight line which connects a reference point O and a view E2 is met and a view E3 is made to 
move a view in the direction of an arrow 36 from a view E2, the 3-dimensional graphic 33 called for from the view E3 
will be displayed on Screen 30 like drawing 2 (d). 

[0025] Thus, the user who is looking at the screen senses that the 3-dimensional graphic rotated or the enlarged display 

was carried out by moving the position of the view at the time of displaying a 3-dimensional graphic. 

[0026] Drawing 3 is drawing showing the position example of this invention showing the system of coordinates of 

cursor. 

[0027] Although cursor 3 1 becomes a standard when pointing out a point pointing and it has become an arrow type in 
drawing 3 , not only an arrow type but the punishment mark, the form of human being's hand, etc. are sufficient as a 
configuration. Cursor 31 is displayed on Screen 30 of a display 1 16. Since Screen 30 is a flat surface, the system of 
coordinates of cursor 31 are expressed with two-dimensional X-Y system of coordinates as shown by the arrow 32. 
[0028] Drawing 4 is drawing showing one example of this invention having shown the procedure indicating the 
arbitrary positions of a 3-dimensional graphic. 

[0029] As drawing 4 (a) showed now, the 3-dimensional graphic 33 and cursor 31 are displayed on Screen 30. Point P 
shall be hidden by the side shown by Arrow A although a position to direct is made into Point P. With this, even if it 
moves cursor 31, Point P cannot be directed. Then, a view is moved in the direction of either of the arrows 34. 
Regeneration of the 3-dimensional graphic 33 is carried out at high speed with movement of a view. 
[0030] If the view is moved, since the 3-dimensional graphic on Screen 30 will also move and Point P will appear on 
Screen 30 like drawing 4 (b), movement of a view is stopped in a suitable place. Next, cursor 31 is moved to the 
position of Point P. Since the enlarged display of the 3-dimensional graphic 33 is carried out like drawing 4 (c) by 
bringing the position of a view close to a reference point side, the position of Point P can be directed with a more 
sufficient precision to direct a still finer position. 

[003 1] Drawing 5 is the block diagram showing one example of invention of a claim 2. The portion surrounded by the 
dotted line shown by 1 17 is the position input section, and the portion surrounded by the dotted line shown by 118 is a 
computer. 

[0032] The view movement magnitude setting means A 100 and the view movement magnitude setting means B 101 are 
used in order to move the position of the view at the time of displaying a 3-dimensional graphic. The view movement 
magnitude setting means AlOO is a means to which a view is moved on the spherical surface which makes distance of a 
reference point and a view a radius a center [ a reference point ]. The view movement magnitude setting means BlOl is 
a means to which a view is moved along the straight-line top which connects a reference point and a view. 
[0033] The coordinate of the view which moved is memorized by the view storage means 111. Moreover, the 
coordinate of a reference point is inputted by resetting the point to which a user inputs numerically using a keyboard 
1 15, or the present cursor is pointing as a new reference point. Moreover, in the case of a numerical input, there are 
two methods, or [ whether it inputs in the absolute value of 3-dimensional graphic system of coordinates or / inputting 
the relative displacement from the position of the reference point set up now ]. The inputted coordinate is memorized 
by the reference point storage means 111. 

[0034] The amount setting means 102 of cursor advances is used in order to move the position of cursor. 
[0035] A computer 1 18 will search for the coordinate of the position directed with cursor, and a switch 103 will 
memorize it for the cursor storage means 112, if the on-ofF detection means 104 detects the ON state of a switch 103 
and tells a computer 1 18 by pushing when the completion of a move is carried out to the position which wants to point 
to cursor. 

[0036] An interface 105 is a circuit which takes in the signal from the position input section 117, and is changed into 
the signal level of a bus line 106. CPU107 is arithmetic and program control, and controls a 3-dimensional locator at 
large through a bus line 106. ROM108 is read, it is exclusive memory and the control program of CPU107 is 
memorized. RAM 109 is the memory which can write arbitrarily, and is mainly used as memory for data preservation. 
The master data for displaying a 3-dimensional graphic on a screen is memorized by this RAM 109. Moreover, the 
reference point storage means 1 10, the view storage means 111, and the cursor storage means 1 12 also consist of same 
RAM. 
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[0037] The keyboard controller 113 detects whether the key of keyboard 115 throat was pushed, and transmits it to 
CPU107 through a bus line 106. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the position input method for pointing to the arbitrary positions in a 3-dimensional graphic displayed on 

the scope (a) Set up a reference point into the system of coordinates of a 3-dimensional graphic, and the position of the 
view at the time of displaying 3 (b)-dimensional graphic is centered on a reference point. By movement by the 
combination of movement of (d)2 ** with movement which met on the spherical surface which makes distance of a 
reference point and a view a radius, and movement which met the straight line which connects the (c) reference point 
and a view By making it move from the present position and carrying out regeneration of the 3 (e)-dimensional graphic 
from a new view The 3-dimensional position input method characterized by moving cursor and putting it on a position 
pointing if a position to move the 3-dimensional graphic on a screen, and direct in 3 (f)-dimensional graphic appears on 
a screen. 

[Claim 2] The 3-dimensional locator characterized by providing the following. The computer which generates the data 
for carrying out regeneration of the cursor to 3 (a)-dimensional graphic in the locator for pointing to the arbitrary 
positions in a 3-dimensional graphic displayed on the scope, (b) The display on which it connects with the 
aforementioned computer and a 3-dimensional graphic and cursor are displayed, (c) A reference point storage means 
prepared in the aforementioned computer to memorize the coordinate when setting up a reference point into the system 
of coordinates of a 3-dimensional graphic, (d) A view storage means prepared in the aforementioned computer to 
memorize the coordinate of the position of a view, (e) A cursor storage means prepared in the aforementioned 
computer to memorize the coordinate of the position of cursor, (f) It centers on the (g) reference point in the position 
input section which can be operated single hand. The view movement magnitude setting means A to which it meets on 
the spherical surface which makes distance of a reference point and a view a radius, and a view is moved and which 
was prepared in the aforementioned position input section (h) The view movement magnitude setting means B to 
which the straight line which connects a reference point and a view is met, and a view is moved and which was 
prepared in the aforementioned position input section (i) An amount setting means of cursor advances prepared in the 
aforementioned position input section to move cursor to a position to point, Q) An on-off detection means prepared in 
the aforementioned position input section to detect the on-off state of the switch formed in the aforementioned position 
input section which tells to the aforementioned computer having been put on the position for which cursor asks, and 
the (k) aforementioned switch. 

[Claim 3] The body of revolution A rotated by the aforementioned view movement magnitude setting means* A being 
established by the upper part of the position input section, and moving with a finger The dial which consisted of 
rotation detection meanses A to detect rotation of the aforementioned body of revolution A, and established the 
aforementioned view movement magnitude setting means B so that the aforementioned body of revolution A might be 
surrounded, The body of revolution B which it constitutes from a dial rotation detection means to detect rotation of the 
aforementioned dial, and the aforementioned amount setting means of cursor advances is established by the lower part 
of the position input section, contacts the field on which the position input section was put, and is rotated with 
movement of the position input section The 3 -dimensional locator according to claim 2 characterized by having 
constituted from a rotation detection means B to detect rotation of the aforementioned body of revolution B, and 
forming the aforementioned switch beside the aforementioned body of revolution A. 

[Claim 4] The body of revolution A rotated by the aforementioned view movement magnitude setting means* A being 
established by the upper part of the position input section, and moving with a finger The dial which consisted of 
rotation detection meanses A to detect rotation of the aforementioned body of revolution A, and established the 
aforementioned view movement magnitude setting means B so that the aforementioned body of revolution A might be 
surrounded, The body of revolution B rotated by constituting from a dial rotation detection means to detect rotation of 
the aforementioned dial, establishing the aforementioned amount setting means of cursor advances beside the 
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aforementioned body of revolution A, and moving with a finger The 3-dimensional locator according to claim 2 
characterized by having constituted from a rotation detection means B to detect rotation of the aforementioned body of 
revolution B, and forming the aforementioned switch so that the aforementioned body of revolution B may be 
surrounded. 

[Claim 5] The body of revolution A rotated by the aforementioned view movement magnitude setting means' A being 
established by the upper part of the position input section, and moving with a finger The ring which consisted of 
rotation detection meanses A to detect rotation of the aforementioned body of revolution A, and formed the 
aforementioned view movement magnitude setting means B in the periphery section of the pillar which projected from 
the aforementioned body of revolution A, The touch sensor which consisted of ring move detection meanses to detect 
movement of the aforementioned ring, and prepared the aforementioned amount setting means of cursor advances in 
the point of the pillar which projected from the aforementioned body of revolution A, The 3-dimensional locator 
according to claim 2 characterized by having constituted from a contact position detection means to detect the position 
where the finger touched the aforementioned touch sensor, and forming the aforementioned switch so that the 
aforementioned body of revolution A may be surrounded. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of this invention showing two kinds of move methods of a view. 
[Drawin g 2] It is drawing showing one example of this invention showing the relation between the position of a view, 
and the graphic on a screen. 

[Drawin gJJ It is drawing showing one example of invention of a claim 2 showing the system of coordinates of cursor. 
[Drawing 4] It is drawing showing one example of this invention showing the procedure of directing the arbitrary 
positions of a 3 -dimensional graphic. 

[Drawing 5 ] It is the block diagram showing one example of invention of a claim 2. 

[Drawing_61 It is drawing showing one example of invention of a claim 3 showing the extemal view and cross section 
of the position input section. 

[DrawingJZl It is drawing showing one example of this invention showing the mechanism in which rotation of body of 
revolution is detected. 

[Drawing_8] It is drawing showing one example of this invention showing the example of the rotation detection means 
of body of revolution. 

[Drawing 9] It is drawing showing one example of this invention showing phase contrast signal wave type. 
[Drawing 10] It is drawing showing one example of this invention showing the mechanism in which rotation of a dial 
is detected. 

[Drawing 1 1] It is the extemal view and cross section of the position input section showing one example of invention 
of a claim 4. 

[Drawing 12] It is the extemal view and cross section of the position input section showing one example of invention 
of a claim 5. 

[Drawing 13] It is drawing showing one example of invention of a claim 5 showing the structure of a touch sensor. 
[Drawing 14] It is drawing showing the conventional locator. 
[Description of Notations] 

100 View Movement Magnitude Setting Means A 

101 View Movement Magnitude Setting Means B 

102 The Amount Setting Means of Cursor Advances 

103 Switch 

104 On-off Detection Means 

105 Interface 

106 Bus Line 

107 CPU 

108 ROM 

109 RAM 

1 10 Reference Point Storage Means 

1 1 1 View Storage Means 

112 Cursor Storage Means 

1 13 Keyboard Controller 

1 14 Display Controller 

115 Keyboard 

116 Display 

1 17 Position Input Section 

118 Computer Apparatus 
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DRAWINGS 

[Drawing 1] 




(b) 




[Drawing 13] 



122& 




^ X 123b 




[Drawing 5] 



Page 4 of 7 




[Drawing 9]^ 



R2 



501 



503 



:n-n .m-TL 

n_rL.....:Mi 



Sf 



S2 



[Drawing 10] 



120 




(b) 

[Drawing 11] 




rOrawing 12] 




[Translation done.] 



I 



I 

I 



(X^^B^mumfr CJP) 02) ^ 13 ij^ 1^ ^ ^ (A) (UMfl^dJSi^lB*^ 

#ii¥5-40571 

(43)4blSB Tfi£5^a993)2^19B 

(SDlntCl." ^IJffi^ ^rF^Ha*-* F 1 «^lg^fi0T 
G 0 6 F 3/03 3 8 0 K 7927— 5B 
3/033 3 4 0 F 7927-5B 





!RK¥3- 194277 


(71)tf3glA 


000002369 












¥J3c3^a991)8^2B 




m^ffitf liESiiSf ?s 2 T a 4 # 1 ^ 






(72)38BJ^ 










:^iP«IRi*tfi:*:ft3Te 3#5^-fe>f 3- 














(74)fiiaA 





(54) [56?9roig«;] 32)C7C'l4gA:'3:35j*iiJ:lf 3i!)iC7C&SAJj$£g 



(57) [S$<]] 

LT. 3i^7C^*^7'i' -y^'^HSS^L, Jg^^Lfct/MiM 



in 



100 



101 



102 



104 



I • 



106 



107 



CP 



ROM 



108 
109 



i I 112 : 



115 



(2) 



( a ) 3 ^7t^^^ y^y^ (omm^oy^icmmM^m^ 

LT. 

( b ) S^XTi^f'^yy -f ^ ^Wr<t S ^oa^CfiS 

(c) a^^-il^M.'iS^tyr^'ifl^ic-eoi^c^WiicD. 10 

(d) 2-p®i^i!l®ffl*t^*)-t±li:<kSi^®!)T% JiftOfi 

( e ) 3 ^^Tz'p'y y-i'j^ ^mz.rs.m.^t^ 6 S^S^T 5 
ci:lc<feoT> iiiffi±<D3^7c^'*^7'C •i'i'^^KiL. 

(f) 3J^7r^^97^'y;!"fOJ§5^LfcV''ficM*^Hffi± 

< c t^mmt-r^ 3^7cfiLfiA:ti:^j£o 

;'a^efc^(,^T. 20 

(a) 3i^5E^*^7-i'->^'i:*-y;U^SaS^-r2>fc:ii) 
(Df*- 3r n > k! a. - iS? i: , 

(b) HijfBnvtfa-^lcgi^UT. 3:^7C^^:7^--y 

( c ) 3 J^7c^7 7 <Di^^<0"4'lcaJP;S*ig;^ 

(f) n-#T?sf^T*#s{a®x:'3gpfc. 

(g) mm.^^^'L-^tLx. mm;^ tm.}^.t<Dmm^^ 

(h) &m.^i:M,^^^-rsmmic^^mi^^^mt 

( i ) fg^bfci,^ffi®'s*-y;l/*i^i!i^-t±S, BufSffi 

«A:t/ai5lcKt?fc*-y;l/^t!i«S^#@:i:. 40 
( j ) ;?7-y;l/7&^ma-r-5iaHli:a*Wc<i i;^Hufe::3 

(k) ijtax-Y-y^^^tv^i-^mi^s^tts-r^^ mibis 

?S t -r S 3 ^5?iFtfi[M A^J^Bo 

{5:LBA:'3gi5©±gi5tcst3-?)nT, mr'Wii}^tmici:-ox 



5-4 0 5 7 1 



m^w-j^^mmm^^m b 
ijfB:^ - y )v^mm.m&^m.^. 

fiL@A:^gp<OTgP^^:^^^•e>nT^ ffiSA:tlgi5<DS*^nfe 
ffiirSMb, ■fiiBA:^g|5(0i^«j}c#(,^lHl*n-rsiHltef*B 

BUfBleItei*B£D!Hlte^^tB-r2.lH]te«im¥©B i:T'«^ 
L. 

■rsiSil^JS 2 fg«5(7? 3ij>:7r{5iSA;'7^Bo 
[hI^-TSIhIIk^A 

mjieiHl¥Ei*:AOlHl^^«ffi-r«.ll]^<^m^g;A i:T'«^ 

Huf fi ^'V ir ;kd iHi ^ « ffi -r ^ :5^-r ;HH]f 5^ W #® i 

tut 2 * - y .'I'i^ tdas^^©^ . 
HutaiHite^A£o^t^i??>tiT. jg-ei!j*^-r»{c<feoT 
iHite-rsiHiS^Bi:. 

t^mmt-r^ is*^ 2 1 Btsco 3 i^jcfsa a:^3SBo 

llIfe-rSI51fS^*Ai:> 

HulBlHl4Ef*A®lelfe^^#ffit-SIlI<E«im¥©A i:T'i^j5K 

HiitBiHiiEf* A i}^p,m^tiircpnsE<Dnmmcmi>ftc u y y 

Bf[fB*-y;i^^w«^#g*. 

twein^f* A Signal /-c:Ra<^)^tsasgi5tc^tj:rcs«-tr 

HUlBT.-i' -y ^^ffJlBlel^t* A ^IX ») H€y <fc 3 Icmifftc C 

t t-r^m^m 2 ib«co 3 i^7EffiaA;t;^Bo 

[0 0 0 1 ] 



3 

[0 0 0 2] 

[0 0 0 3] b:6^L. SiSTti. n V ^^-^ 
7Y*y^^«SKJcS"5<fc'5tc;5:'QT^fcfc:«). 

[0 0 0 4] 3 :kfco:>^mXf}y5m^t^ 3 :^^7t:^ 
>^^^y^^}Slii'r^^.O«.^.c^fiLS^. X*ft73fp3(^^ 

id. YStt7?fR]i03^i!j. zm-:f3^(mm. xmummrn^ 

[0 0 0 5] ^ti^ ^nict^i3:l\ fie*(7)3^7C<7)fit 

<fc-9tc> /^^;V'2 0 0(O±tc, 6fflcD^V'V;i'2 0 1 — 

86. Ym^ai^o^m. zmyj\^(D^m. xmtmm^m 
[0 0 0 6] ^^ic^ m^(D3yKn:(Dimxt]mmti. 

Tti. 1 -9 6 7 2 0. 1 - 1 3 4 5 2 

K #F^¥2- 3 7 4 1 4:^}£ti^$>^rCo 
[0 0 0 7] 

[^B^^^ft^S^Lcfc-^^-r^S^] m\ 4 

ICti. 60(7):$?V'V;b^^CDjlII#tCjtf^b:^ttnt^^^ 
[0 0 0 8] ^fc. If F^fW 1 -96 7 2 0 Tti. iOMJg 

tmmx^o. zm(ojE(Dyj\^icmt>^t-fcibici±. xt) 

[0 0 0 9] Sfc. ^mW- 1 - 1 3 4 5 2 1 T^i. 



(3) WmW- 5-4 0 5 7 1 



[0 0 1 1] xyu-^rnm^^z^kjt^Tjkx 

mff^X'^^l^^itib. 3^X7x:<D'>^'yy^ y^<Diim(OiiLm 
Srjg^b/cl^{iL®:6^-r^xy WcT) 

McDA^^^STti. ^^-^y'^ ^y ^c0^i!;^\ y;l/cD 
^:7>f ^y^iD3^i[i<7)/cai>tcffli^fci:'rs^. y;i/(D 

[0 0 12] ^cT^^B^tic^Dcfc^^iSM^^JSJ^T^ 
fcA6^0^.cOTfeD. ^C0g65^-r^^C5ti. 3yKjx,f 

20 '^:7Y'y^<7)ttM^:ofeB^J§b^-r^tc. /hsy^s-eK- 

[0 0 13] 

mx\ igffi^o{4H*^^©lft^-t±. 3:k7t^^'yy^ 
mcrsUM^fy^^nUTT^-r^^hlc^^X. HS_hc03:^^ 
7t:^'^:7^ ^y^;^^l&b. 3:k7t^^'yy^ y<;^(Dm^ 

Ltci. ^amtimm^i^Mnrc e> . ;^ - v ji^^mt^ b t . 

[0 0 14] Sfc. *^0^<^3:^j:^^teMA;b^S^i. ^ 

ItfStcfieoT. 3^^^^^^:7^^y^i:7^-V;l/;g:Sa^T^ 

40 tf^-^^Cig)^bT. 3^^^^*-^:7^ ^y^^;;^ — y;V;^ 
a^^H^^'T-YXy'U'i'i:. 3^7c;^^'^:7^^y:^cOJ^11 

X. m^i^tmj^t(Dw^m^^mt^^mm±i^^^x 
m^^mAt. mmj^tmj^^^'Tsmm^c^^xw.j^ 

50 HufBffiBA:^gPtc|5ti-;rcM;SgJliiil^^ 



[0 0 15] 

t)\ H^S±^c^gnT^/^^^/^^^^i^ 2>^4K7t^^'yy ^ 
<D^m ^^'yy^-j^^ nWr- L ^ . 

[0 0 1 6] 

[0 0 1 7 ] 1 ii*^0^c[)-^<?dJ&^-r> UM.(Di^ 
m^TY^-^mx^^o 

[0 0 18] n.^^^m-^^i^it. ^^m^.^^m^^s 
\ifn^irsth-^\,\ m^Ms\it^^'k7z^^y^y^i^u%<o 

[00 1 9 ] U.^<^^W}\^^t 2 -o<D'e— F^^^ t) . 1 *::> 
a?>tiiai (a) <D^o\n^ »2p;S0^ff'^L^^bT> 

E^^ffl2 0^^032 i:S:^<7)75-[Rl^i:5^16^'y:^t>cDT 
$>^o t>'9— Ocr)-=e-Kti> m\ (b) cOcfc-^Jc. 
.'^.Oi:M.^Ei:^J^-^^fflJ^±tc»oT. m.'^E^&E 1-^ 
E 2(0:^^\c1^m^'^^^(DX^^o 
[0 0 2 0] CCDcfc"9tC. fi^^•eti6ttJS^t^£^^^L 

[ 0 0 2 1 ] 0 2 ti:*:^0^CD--^«^ll^^"r. U.^<DiSL 

[0 0 2 2] 132 (a) ti. a^;^i:«.'SO{uM>^^L 

3^Drtgptc^b;rc^-r^o EK E2. ^3\ti.m.j^<o 
{iffi^SLTl/^^o «.«E 1 :^>?)a<a6^nfc3^^7c^'-^ 
:7^' ^yi7 3 3;^)\ 122 (b) ^DJ;^tc> iliS3 0±lc^ 

[0 0 2 3] ^^^c. m«%Sft35)>LT. E 2<DiuM\c^m 



(4) 5-4 0 5 7 1 

6 

X. sm.^.otM.^E 1 tomm^^mtr^m^^ic 

5(D^o^mM^m^o mj^.E2tf-^^ibrc3^X7x:y'^ 
y^y^33ti\ 132 (c) X^^o 

[0 0 2 4] ^kl^UM.^. m^.^.Ohm,.^.E 2 h^ts-t 

^S^Umc^-oX. 5^B13 6<7)75-[R]tC> U^E2f^hm}^ 
"^y^ y^33f)\ m2 (d) <D^olcmM3 0±lcm 

10 ^'^tl^o 

[0 0 2 5] <l(7Dc};9tc. 3:k7x:^*'yy^yi^^^^T 

[0 0 2 6] m3i±^^m<Diimmmm^^^. ti-v 

[0 0 2 7] ti — V)\^3 1 ti> Ji^LfcV^-^^Jg-TBtcO 

20 ^T^>cfcl/^o — V;l'3 1 ti. -x^Xy^W 1 1 ecoiij 
®3 Otc^^^^nrv^^o Hffi3 Oti¥ST$>'i)<DT\ 
;^-y;l/3 ItDi^^^ti. ^013 2T?^LfcJ;'9^2:^ 

Tcco X - Y j^is^^-es^ o 

[0 0 2 8] 0 4 ^i. :*5g9^C0— ^Sfe^a^^-r. 3^71: 

[0 0 2 9] 04 (a) •e^L/'Ccfc'StC. ®ffi3 

OJc«. 3:^7c^'^:7^y^3 3i::^-~y;l'3 i*'^^^ 

:;^-V;l/3 l^^®jLTt>> ."SP^Jg^-r^^tiT^^ 
l^o ^clT?. Mj^^^»^BP3 4iOt/^-rn:6>(073fRltc5^f&^ 
3^^x;^''^*7^'y^3 3«. m^0^16tc^t>:a: 

[0 0 3 0] 1ii^.^©I6LTl^< ®®3 0±O3^ 

^^'•^:7^ 'y^^>^i&b. 04 (b) (O^^Xz.^ j^Pf)"^ 

mm3o±icmnx<^<Dx\ m^^^tii^xm}^<D^ 

^y^7 3 3^^0 4 (c) <D^vlctfl:±m^'^n^rcib. <fc 
[0 0 3 1 ] IHSti. IS^:^ 2 (T^^B^cD—^SSP^^-r 

y^p-y^^-^F^^^o 1 1 7 x^sLrcM,mxm^nrcSj^^ 
miimxtjB^x&o. 1 1 sx7r.i,rcjmxmi^tirc^\^ 

^ff^Z2>\£:x-^X$>^o 

[0 0 3 2] m.^^mmm'^^mA i o o tUj^Mmm 
50 ^^©A 1 0 oimm.^^^i^tLx. mm^tu^ 



5 



[0 0 3 3] ^mhtcUj^commM. uMm^m 1 1 

[0 0 3 4] ;^-y ;v^»jfiSS¥g 1 0 2 ti. :^-y 

[0 0 3 5] X-f 1 0 3ti. V Lfcl^ 

mi 0 4;o^x-r^)/^ 1 0 3^o:t>'mi^^tabT3>'tf 
1 1 2 ict^mT^o 20 

[0 0 3 6] -Y>^~:7x— X 1 0 5ti. iimxti^^i 
1 7^^e>o{t^^ixt)AnT. /^x-^-rvi ogcdm^ 

u^Mc^mT^m^T^^a c p u 1 0 7 i^^^i^w 

iaS^BT^^O. /^X-^-YV 1 0 6^;6^l^LT. 3^76 
ffi«A:^^e^»<?:)r3Vha-;l/;&?T^o ROM10 8 

ti^^/cb^ffl^^UT^^D. C PU 1 0 7C0WS?:/D 
^^^A^^ieit^nTl^^c R AM 1 0 9tiM^S^7b^tt 

^LT^g^^n^o 3:^7c^'^:7^^y^7;&[ii®fca^^ 

'i^^rcib(Dm^'T—^lt^ cKTDR AM 1 0 9^ClB'li^n 30 
1 1 ttl-VMm^mi 1 2 "^[pI^OR AMT^It^^ 
[0 0 3 7] ^^-.i^-Fn^hu-"^ 1 1 3ti. ^^^-^^^ 
-TV 1 0 6^?b^l^bT. C PU 1 0 7lcejS-r^o 'r'< 
TsltXy^ \ 1 6 3:^71:^^:7^ ^y^^a^L. Sfc. 
^X7V^ 1 1 6Jc;d-y;l/^a^t-^o 

[0 0 3 8] meht. m^m2(Dmm<o-nmm^^-t 

(b) ti^ffil^T'^^o 
[0 0 3 9] 06 (a) T^Lfc^l^aiaTHi. 

1 2 OcofitHtc. AMbJi;6^®;^)^n^cfc^Jc^o 

1 0 3(7)ffiffi^;fc*iisetc-rntf^i^ » 



5-4057 1 

8 

[0 0 4 0] ^-X6 o^i>^r#•effi;^^1f-1'XT^ L*^ 

t SMIt:^ ^ fc «S t i 7^^-^ X ^ if cDHf J5g 
^ffll/^^o ft^^— y";l/6 1 ti. nvtfjx — 1 1 8 

[0 0 4 1 ] 06 (b) 06 Ca) \Z.7T^\^fc^Mh 

[0 0 4 2] a — 1 2 3ti. [eiei*A 1 2 Otcg^ML 
Ti/>T. [Eltef^A 1 2 0(7)(nllKtC^:'t:S:t.>lHlK-r^o P 

2 o<7:)iii^i^aitcg@'r'5pm. 0 7^ffl 

[0 0 4 3] a— 1 2 5fri. 1 2 1 JcgML 

1 2 5ti. ^^icm^ikth^mi 2 etciHifK^e^ 

So 1 2 1 co[iIte«iaitcM-rs»*fflti. 0 1 0 

[0 0 4 4] a-^ 1 2 9ti. !HlKi*B 1 2 7{cjgMb 
T(/>T. ©SftB 1 2 7(7)[pIlEtC^^:S:l^lHie-rSo P 
— ^ 1 2 9ti. ^etcmS^m^lgB 1 2 8tc[Hl$5^e 
lHlte«:B 1 2 7 (7)lHltS1^tB75fffiti. IsIlnf^A 1 2 

[0 0 4 5] X-Y^y^l 0 3ti. ±;^?^e>W^ns^. 

So 

[0 0 4 6] ffi.«S<Offi^^^Ij!l'rS^'&. 0 2 (a) 
6 3T^b:^cX-Y75"fRltClnie^-li:. 02 (b) VTjkL 

7RL:^c:??fRitc[Hite^-t±So — ISWtc. ^tt[Hit)<7)iHite« 

nrm^^T(Dr\ 2 1 >&ff#ItllIt)tc[Hl^^-^ 

;?)^J;i/^o 

[0 0 4 7] :^-y;i/CDfeS^^ifj-rs^^fcti. fig 
A;^jSPi 1 7 0^f*;^. {iLMA;^SBi 1 ltm'h^^X\.^ 
S®tcB^M^-l±^*^?). $^03 6 3r'^bfc:X-Y73fplJc 
^mt^o ^LT. f§^b:^c:l^{jiBtc:^-y;l>;6^^®;L 
fc^?)tJ. X^^y^ 1 0 S^Jf-To X-Y^y^ 1 0 3f7)^ 

<OffiScOJ^«^S<i6. :^-y Melius 1 1 2 

[0 0 4 8] 0 7ti. ^mM(D—mmm^^'r. m^a^ 

[0 0 4 9] a--^ 1 2 3 ^0f5^tB¥Sl 2 2 ^ 

n^'nxj^^ffl^ Yj^^ffii0 2$i^'^#ieE-rSo -^cit. 

Xj^^fflCOP-^ 1 2 3 A 1 2 2 ^^n 

^ni2 3a. 12 2ai:b. YiH^fli^DP— 1 2 3 
^iHllS^^m^gA 1 2 2>^-en-^'ni 2 3 b. 122 b 
So P--^ 1 2 3 a ^ 1 2 3 bti. m^lClM-^-r^ 
<fcdtclBB-rSo 3?:JtP-^7 Oti:. IiIffi#:A 1 2 0;^^ 
m^^f 1 2 4coS??fWcti'rnTbS^3^i/^cJ;-5tc, iHl 
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[0 0 5 0] {4BA:^gPl 1 TTb^^B-r^i:. lHllif*:A 

<DX73lo]^^HiP — 1 2 3 atce;^^n> U — 1 2 
3 aCDielKti(HlfE«ll±S¥©A 1 2 2 ar^^&^n. S 
:rc. (Hlte^DYTar&I^^a^tin-^ 1 2 3 blcS^^n. o 
-•^12 3 b(^[HliStilHl*5^^tti^g!A 1 2 2 bT^^ffi^ 

n^o [HiK^^ffi^iSA 1 2 2c7):mf*m. ms^m^^r 

CO 0 5 2] lHl«El^ffi#liS:A 1 2 2<D\^mt. ^^^s 
1^8 5. XU^y h8 0. §7fegP8 2^8 6T^#^^n 

E^mi^^o ^7tgP8 1 tS STf^T^L/c^ti. :^aiT 
1 ^ T 2 CD J: -9 tc. X U -y b 8 0 <D^.(D§\^^^m ^ 
T> ^n-m^7^^|5 8 2 ^86 icPM-r^o X U -y h S 
Otia— ^ 1 2 3cD(5|telC'&t)-l±T5^en8 9 cOT^rpJ^C© 

8 0^iljiL/cff^6gi^>teti. §>¥:g|3 8 2 8 6tcj;o 
TT-^n^'S^S 0 0 ^ 5 0 2Jc^g|^n. S/^^-yh 
h U ;^^lHlgS 8 3 8 7 J; oTiSmjg^ nr. fefflM 

0 1 ^ 5 0 sicmm-^n^o mmm^comwm 

CO 0 5 3] tefflMfi^s 0 1 ^5 0 2tia>'t;^^-^ 

1 1 8tce^^n. nvtfn.-^! 1 sffiijTti. mm 

-So 

[0 0 5 4] mSfj^^t)f3^^^olC. %7tgf58 1 
g|S8 2T iri^CDffl^J^^b. ^7^315 8 5 ^§7^gf5 8 

m^5 0 1 i:5 0 2^M/4?Sfi (S K S 2) tclfT 

iiLmmn^so i ojx*.±^^o^[59 ocomc. immn 

^5 0 3coiz:-^±:6^0gP9 1 SI fftt-rnTtti:^^ 
n§7b\ Sm+[HlD<^)lHlteii'&. ffifflSfi^S 0 SCDA 
•^±*^0SP9 3 0tStc. fifflMff^s 0 1 Oji*.±7()^t) 



(6) ^m^5-4 0 5 7 1 

10 

[0 0 5 5] mi oti. ^^fl^co-^figfi'ij^^-r^^v-i;' 
jiyo^^t^^^mT^WM^^^mr^^^o ^^^^v i 2 

U^. l§3l5f*A 1 2 0<DSt?t)^^'9fflCyci:'5tcBa®^ 

10 [0 0 5 6] n— ^ 1 2 5ti. 1 2 1 ic&tM 

U ^V-^yl/l 2 1 fDlHl«^tc#^TleIii-r^o ^^icm 

1 2 5tiiHi^«iffi^sc 1 2 etciSSB^ti. 

;H 2 1 (?DlHl^:^g^^o [Hl^^ffi^gC 1 2 6ti. a 
— ^ 1 2 5^^^i/^LTe^e>n/c:^Vir;i/i 2 ICOIHJI^ 
Sg-tr^bfcfitBMfi^SO 1 i:5 0 2^:^51* 

[0 0 5 7] 0 1 m^-m.\<Dmm-'mkm'^^^ 

20 -r. {4BA;/jgf5^a-rEi'Tr^O> (a) {Xiinti^tb^tL 
^mm. (b) ti»fffiiaT^$>^o 
[.0 0 5 8] 01 1 (a) o:>WmWi\^^\^^X. ^— X6 

0 ^i/J^5y^a^l:^ \^iy^:^f^}t>. y ^ x ^ *y ^ 

Hi 1 8tc, m^\.fz.m^'^mm-^^<r>X'^:!^o 
[0 0 5 9] ^V-V;!/ 1 2 Ui. [Hlte#:A 1 2 0^®:*:) 

T% ©IS^*A 1 2 0 1 2 1 <Dfm. Wimz,1^ 

30 [0 0 6 0] X-r^y^ 1 0 3ti. lH]^f*:B 1 2 7^^*:) 

T\ [Hief*:B 1 2 7 ^x-Y ^y^ 1 0 3 t(Dm^. mmic 
[0 0 6 1 ] 0 1 1 (b) (Dmmmi^:^^^r. a— ^ i 

2 5ti. i^^-f'-^;!/! 2 1 JcjgMLTl^T. ^^^-f-V;!/ 1 2 

1 ^7)[^Jfe^C^^>:&l^[a]|^•r^o n — 1 2 5ti. ^?>IC 

iHi$5i^a:i#g:c 1 2 etcH^g^nri^^So ^v-v/n 2 

40 [0 0 6 2] ^ 1 2 3ti. (hIK#:A 1 2 OlcmML 
Tl^T. lHlfei*:A 1 2 0<7)lHlKtC^^:Q:t/>lHl$K'r^o a 
— ^ 1 2 3ti. ^^^ClHl^1^m#©A 1 2 2lcmB'^n 
Ti>^o lHiKf*:A 1 2 0c7:>[n]^^^a5lcM'r§Pm^ M 

[0 0 6 3] P--^ 1 2 9ti. IHI^^^B 1 2 7 ICj^ML 
Tl/^T. iHlteft^B 1 2 7C0lHltetC^*>:&l^lHlte"rSo a 

-^i2 9^i. ^^jc[Hi^^^m#iiaB 1 2 8tciass^n 

Tl^'So [H]e<*B 1 2 7 cOSlii^tB:^?* ti. IhIIS#:A 1 

2 0<DI5IlE«^m75rS6^[RlC^ST*$^^o 

50 [0 0 6 4] X><*y^l 0 3(i. 1 3 7 cDTjIrJ^cJ? 
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[0 0 6 5] uj^cDixLm^^mr^m^. mz (a) 
^L.fcyjmci^m'^^^t^i^t. ©Ie^a i 2 o^^^hi 

1 3 5T*^bfcX-Y:^fRjtClHllte^'^±. 02 (b) 

[0 0 6 6] ;^-y;l'C0ffiH^^i6-r^^^tcti. itm 

xtjSf^i 1 7(7)^flc^. {uSA;bapi 1 T^^s^^nri/^ 

b;rc:S:^ti> X^^y^l 0 3^^011 3 7 oy^m^W 

mm^m 1 1 2 tcj^^^iBif-r^o 
[ 0 0 6 7 ] 0 1 2 mmm 5 (t^^b^ct^-iimm^^ 

•TfugXtfgP^^-rST^D. (a) it±y3t>^^^rc^ 
SUlTffeD. (b) ti»fffiEIT^fe^o 
[0 0 6 8] 01 2 (a) COi1^fi0lC*5l^T. X6 

[0 0 6 9] X-r^y^ 1 0 3ti. (Hl^i*A 1 2 0^^^ 
V. [HlS{*A 1 2 0 ^X-f ^y^ 1 0 3<7:>P^^> Mm^^ 
[0 0 7 0] y 1 4 Ui. IhI^^*A l 2 0;b^^^^ 

•m9t^'pi^W}t^Trmx\ ©te^^A 1 2 0 h u 1 4 

U 4 1 05^91 1 4 STJlRjtT^ffij^ti. hM 4 3 

XV ly^^mmiti^m 1 4 4 ice^^nso u v^^is 

«ltB#©l 4 4CD:m^W^B^ytbTti:. X-^^ F^cDrI 
[0 0 7 1] SM-feVltl 4 2«. P3S1 4 0O5fe)«gP 

tcfstt^nrv^^o ctTD^-pfc. iHief*Ai2o^uv 

^*l 4 1 tSM-trV-^-l 4 2 h^^3fiigbTt.>§fca6> J§ 

v-y-i 4 2cop^ffl^. 1^1 3^ffioTitt0^-r§o gtt-fe 
1 4 2 ti. *5Si^tc*fea^nyc^mcog.'^ 1 5 2 

<fcoT«?^^nT(/^So 5 2CD^n-mO:^^^ 

1 5 1 ^mn^t-micm^omj^. 1 5 2tcMnr us 
ti. jgi 5 ixmnfcmwLcom^i szomu^^. w 



(7) 5-4 0 5 7 1 

12 

Wcfitg-rSS.^1 5 2(04iF^(?D75"f^^fi^fflf ^ 

fc. io-'J }\^(D^mmht. 1 5 1 V-^ 1 4 2 

20jffi^^ti^Eni 5 3^c^bfc:^[p]li:*tiSLT^D. 
mtJ. 01 Stc^bfcjgl 5 1 (Ogp^i^^cMn^i:^ 
— y ;b tiHB^OTTj 'xfRlTb^ T -r ^ o 
[0 0 7 2] 0 1 2 (b) i?)»Tffi0ic:fet/^Ts P — 1 
2 3«. (UK^iiA 1 2 OJCSMLTI^T. [Utei^A 1 2 
0OlHll5Jc^^>^V>lHl^-r^o a — 1 2 3ti. ^^tc 

10 ieisi^m#©A 1 2 2tcis*s^nri>^o miEftA i 2 
i;:^5£TiT^o mnwk 1 2 oti. Rtti 4 0*^ 

^^aTV^;g.(OT3 6 Oja[sII5^-t±^*>^^T^^l^/c: 
mt^. ^^^IficD^JgcD^ib^OM OjacD^g60 

bT:fe<o ^^tc. leIlif*:A 1 2 0 ^01 1 5 OT^ 

4 4 ^g^feftfipi^ta^gi 4 5<D^mM^m^mrfc^ 

20 [0 0 7 3] X-f ^y^ 1 0 3ti^01 1 4 9 (7)75"fRjt^#^ 

[0 0 7 4] 0 2 (a) 

^bfc:^|p]tc^i!l^>ii:^^^ti^ lHlfe^*:A 1 2 O^&^EP 
1 4 eT'^LfcX-YT^lRltclHlK^-ia:. 0 2 (b) 

i^fciimc^mf^h^it. uv^^i 4 4 s 

30 [0 0 7 5] ti—^j )\^(D\im^um't^i:^\cht^ \im 

XtiW^l 1 7(D±W^. ^mXti^^l 1 7;b^H:0^nTl/> 
^®^cg^M^•^55:7b^e>^ 5^011 4 BT^bfcX- Y;^fR] 
iclf^m-r^o ^bT. }§^b;^cl^eHtc:;^-y;l/;b^^a& 
b:rc:&e)tf. X-r-y^ 1 0 3^^0] 1 4 9<D;^|RjtCjf 

■To x-r«y^ 1 0 3cD*vmiA^«^m^nsi:> rjvtr 

^—^11 Sti;^— y;l/tDfuS^DJ^«^*i6> y;b 

tffti#©i 1 zicmm^tmT^o 

[0 0 7 6] 

[^0>3(Da^] «±iJlH>9b:r^<J;dtc*%0.^tcJ;nJ^. 3 

ttlJ*f^b*^ie^S^b*t.>fc:«). 3^^7tffl[MAtf^®C0«i 

[0 0 7 7] S/c. /hSygS-eK-^-eS^tCJtfl^T^^. 
3^^^^'^:7^ ^y ^>^^i!l^-ti:^it{^*^IS*^:^ci6S# 

ii^n^mr^-mt'^x^^^o 

[0 0 7 8] ^^tc. ^g.'S>^^5!^^-^±^gp^3'^:^-y;l/ 

50 ^Ki-r^^^cti. m9ci^rcit^nt^^i^^mt^'rrmx 



(8) 



5-4 0 5 7 1 
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[0 0 7 9] ^^tc. m^^^mso^micisi^^rit. 21k 

[0 0 8 0] ^^tc. 11^:^4 (7)^H^}c4Dl^Tti> fitM 
[0 0 8 1 ] $5>tC. ii^^5<7)f§0^tc:fe(/^rti. fits 

Xh^^fcif>^ /jNiy cD-^'-r Xc>fiLS A::^gf5^^3Ei'r ^ \t 

KTjS^^'riiT^^o 20 
[0 2] ^^B^cD-^ssB^ij^^N-r. Uj^.<DiiLmtmm 

[0 3] m^m2(D^m(D-mmm^^'r. ti-v)\^ 

[0 4] ifmn<D-mmsmyr<t. ^^^^jzf'yv^-j 

[0 5 ] mm^ 2 <^)5g0^o-iiM^ij^^-r ::^p ^ 0 

[06] n5R^3cD^0^(O-*SS^!l^^*r^ ffiSX:b 
gi5(7)^^li0^Kffi0^^-r0T'^^o 30 

[0 7] imm(D-mm!SPt^<^. mk\^o:>mwt^ 
[08] i^m¥i(o-'mm.m^m'. ^^W(Dmw^^ 



14 

#gcOMf*:fi^y;^^-r0-efe^o 

[0 9] :^mn<D-mmm7r<^. mmm^me^^ 

[0 10] *^B^cD— ^Mfi^iJ^^T. ^V-V;l/OlHi$^ 
[011] il^S 4 C>?g0^CD-||»J?:^-r. {SB A 

[012] m^'^^(omm-m^m-^7r>:t. amx 
[013] m^m 5 (D^BM<D-mmm^^^r. mmt 

[014] Se^KcT^fuSA^b^S^^'T^T^.^c 

1 0 0 s.«^.^»a^#@A 
1 0 1 Uj^^mmwu^^mB 
10 2 )v^mmm^^m 

1 0 3 X-f 
1 0 4 

1 0 5 -rv:$? — :7x— X 

1 0 6 /^Xv-f > 

10 7 CPU 

10 8 ROM 

10 9 RAM 

1 1 0 mmmmms^ 

1 1 1 w..mm^m 

1 1 2 :^-vj\^mm^wt 

1 1 3 ^-4<-Fr3>hP— ^ 
1 1 4 •r-fX'T'U-rr^vha— ^ 
1 1 5 F 

1 1 6 T^^xy^u-r 

1 1 7 ffiSA:;^gP 
1 I 8 



[01] [03] [013] 




(b) 



■ « 

(9) If 5-4 0 5 7 1 




(10) 



5-4 0 5 7 1 



117 



100 

i_ 



101 



IS. 



102 



* - V 



103 



104 



[05] 



118 



I 

J. 
I 



106 



107 



C3 



<Z> CP 



CZ> RAM 



ROM 



108 



109 



J 



£ 



110 



111 



u/ 



112 



113 



3 V 



114 



rr > n — 5 



115 



w-f 



[09] 



R2 



90 



501 



s i 





(11) 1tBa¥5-4 0 5 7 1 




(12) # PJ¥ 5-4 0 5 7] 



[1^1 2] 




